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Stretching 
and twisting
 
ells exposed to repeated stretching
along a unidirectional axis reinforce
their actin stress fibers and reorient
them to run perpendicular to the direction of
strain. The two aspects of the response are
regulated independently, report Yoshigi et al.
(page 209).
Numerous tissues are exposed to re-
peated mechanical strain and respond by
C
After stretching (bottom), re-
localization of zyxin to stress 
fibers helps reinforce them.
 
reorganizing their cytoskeletons. Researchers
hypothesize that stretch-responsive channels or
cell adhesion sites may detect the mechanical
force and control downstream changes.
When cells were exposed to mechanical
stress, zyxin, a prominent component of focal adhesions, relocalized to actin
stress fibers. Zyxin redistribution occurred only when cells were grown on
a matrix that allowed integrin engagement, but blocking stretch-activated
channels had no effect on zyxin mobilization. Zyxin movement also
caused a similar relocalization from focal adhesions to stress fibers of
vasodilator-stimulated protein (VASP), which promotes actin polymerization.
In mouse fibroblasts lacking a functional zyxin gene, VASP local-
ization did not shift in response to cyclic stretch, nor did the actin fibers
become thickened, as compared with wild-type cells. Significantly, the
fibers in the mutant cells were reoriented normally in response to stretch,
illustrating that reorientation and reinforcement are mechanistically distinct
processes.
It is not yet clear whether zyxin is a mechanosensor itself or is an early
protein in the response pathway, but the results do show that focal adhesions
are a key factor for detecting and responding to mechanical stress. 
 
Kinesin at both ends
 
wo minus end–directed motors, Ncd (Kinesin-
14) and dynein, have complementary
capture-and-transport roles that shape the T
Without Ncd (middle), K-fibers don’t focus; but without dynein (right), they are not 
transported toward centrosomes.
 
spindle during mitosis, report Goshima et al. on page 229.
Spindle microtubules emanate from the centrosomes or, as long thick ropes called K-fibers, from kineto-
chores. Previous work showed that two minus end–directed molecular motors—dynein and Ncd—are required
to intertwine the two types of microtubules and bring them into the familiar diamond shape. In cells lacking
either motor, the microtubules splay apart, failing to gather their minus ends near the centrosomes.
Using video microscopy with GFP-labeled components, FRAP, and RNAi, the team found that the motors
have some functional redundancy but also have a preference for jobs. Loss of Ncd results primarily in a loss
of K-fiber focusing, whereas loss of dynein compromises the pulling of K-fibers toward centrosomes.
Ncd apparently acts as a dynamic cross-linking protein lashing together individual microtubules into
K-fibers. But it also accumulates at the plus ends of the centrosomal microtubules, relying on the plus end
tracking protein EB1 for attachment. Clustering at ends probably helps the nonprocessive Ncd to grab
onto K-fibers with a robust grip. Then dynein takes over, pulling K-fibers along the centrosomal micro-
tubules toward the centrosome. 
 
Asymmetry in cytokinesis
 
ytokinesis proceeds asymmetrically in
 
C. elegans
 
 with the furrow invaginat-
ing first on one side and then shifting
to the other side of the cell, report Audhya et al.
on page 267. This taking of turns, and the struc-
tural mechanism that enforces it, may ensure
that the furrow is localized in a single plane.
The asymmetry came to light when the
authors studied CAR-1, which was previously
identified in an RNAi study as being required
for embryonic cytokinesis. Audhya et al. show
that CAR-1 helps regulate maternally supplied
RNAs in the germline and early embryo.
These RNAs are apparently required to
assemble and maintain functional interzonal
microtubules, which form between the separating
chromosomes after anaphase. To get a picture
of the resulting cytokinesis defect, the team
expressed a GFP construct that specifically
binds to the lipids of the plasma membrane.
In wild-type worms, the furrow invagi-
nated from one side and then, as progress
slowed on that side, it started in from the other
side. Simultaneous imaging of microtubules
and the plasma membrane marker indicated
that  the primary furrow proceeded until it
bumped into the interzonal microtubule bundles.
Because constriction continues at a constant
rate, when one side encounters an obstacle, the
force shifts to the far side of the cell.
In CAR-1–depleted embryos, interzonal
microtubule bundles are missing, so there was
no longer a structural transition in which the
first furrow stops, and the furrow from the
opposite side begins to ingress. 
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